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M/jeHTHHHbie Mcp/JHK nocnenoBaTeJibHocTH GbiJin nojiyneHbi MHKpocnopnnHH 
Amblyospora rugosa H3 jihhhhok KpOBOCOCynjHX KOMapOB Ochlerotatus cantans h Oc. ca- 
taphylla n Konenon Acanthocyclops venustus ; a TaKxce jxjm Trichoctosporea pygopellita H3 
jihhhhok KOMapOB Ochlerotatus cyprius h Oc. excrucians h KOnenon Acanthocyclops re- 
ductus. 

/JaHHbie no MOJieKyjiapHOH cjmjioreHHH h 3KOJiornHecKHM HCCJienoBaHHHM noKa3bi- 
BaiOT, hto Ha TeppHTopnH Ch6hph napa3HTbi ponoB Amblyospora h Trichoctosporea HMe- 
k)t cjio^cHbie uHKJibi pa3BHTH«, BKJiiOHaiomHe Konenon pona Acanthocyclops KaK noTeHUH- 
aJlbHblX npOMe)KyTOHHbIX X03fleB. )KH3HeHHbIH UHKJ1 napa3HTOB CHHXpOHH3HpOBaH C (J)eHO- 
jiorneH hx xo3aeB. 

OnjioreHeTHHecKHH aHajiH3 n0Ka3biBaeT, hto pon Trichoctosporea nojixceH 6biTb nepe- 
MeiueH H3 ceM. Thelohaniidae b ceM. Amblyosporidae . 

Kjuoneebie cnoea : MHKpocnopH/uiH, npoMexcyTOHHbie xo3aeBa, >KH3HeHHbie UHKJibi, 
KpoBOCocymne KOMapbi, Konenonbi, Amblyospora , Trichoctosporea. 


Ha TeppHTopHH 3ananHOH CnGnpH y KpoBOcocymnx KOMapOB o6Hapy>KeHo 
7 ponoB MHKpocnopHnHH: Amblyospora Hazard, Oldacre, 1975; Andreanna Si¬ 
niakova et al., 2008; Crepidulospora Simakova et al., (2003), 2004; Dimeiospo- 
ra Simakova et al., 2003; Parathelohania Codreanu, 1966; Trichoctosporea 
Larsson, 1994; Senoma Simakova et al., 2005. M3BecTHO, hto MmcpocnopunnH 
ponoB Amblyospora w Parathelohania hmciot cjioacHbie TpHMop(j)Hbie uhkjibi 
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pa3BHTHH c Hcnojib30BaHHeM b KanecTBe npoMeacyTOHHbix xo35ieB hh3ihhx pa- 
KOo6pa3Hbix, hto GbiJio noATBep^cAeHo 3KcnepHMeHTajibHbiMH nepeKpecrabiMH 

3 apa)KeHHHMH (Andreadis, 1985, 1989, 2005, 2007; Swenney et al., 1985, 1988, 
1990; Becnel, 1992; White et al., 1994; Micieli et al., 2000). /JaHHbie ceKBeHH- 
poBaHHH reHOB Majion cyGteAHHHijbi pnGocoMajibHon /JHK (mcp/JHK) noA- 
TBepAHJin npeAbiAyiAHe jiaGopaTopHbie HCCJieAOBaHHH, hto, no KpanHen Mepe, 
ABa BHAa KonenoA Acantocyclops vernalis h Diacyclops bicuspidatus ABjunoTca 
npOMe^cyTOMHbiMH xo3neBaMH MHKpocnopHAHH Amblyospora cinerei Andrea¬ 
dis, 1994 n A. stimuli Andreadis, 1994 cooTBeTCTBeHHO (Vossbrinck et al., 
2004). 

3KcnepnMeHTajibHbie HCCJieAOBaHHa no nepeKpecraoMy 3apaaceHHio mhk- 
pocnopHAHHMH Amblyospora , Parathelohania n Trichoctosporea H3 KOMapoB n 
MHKpocnopHAHHMH HeonpeAejieHHoro TaKCOHOMHHecKoro cTaTyca H3 KonenoA, 
H30Jinp0BaHHbiMH Ha TeppHTOpHH 3anaAHOH CnGnpn, asjih OTpnuaTejibHbin pe- 
3yjibTaT. riooTOMy HaMH Gbuin npoBeAeHbi 3JieKTpoHHO-MHKpocKonHnecKHe n 
MOJieKyjiHpHO-reHeTHnecKne HCCJieAOBaHHH MHKpocnopHAHH, BbiAeneHHbix H3 
KpoBococymnx KOMapOB h HH3IHHX paKOo6pa3Hbix c uejibio noHCKa npoMe- 
^cyTOMHbix xo3^eB, a TaKxce onpeAeJieHHa TaKCOHOMHHecKoro CTaTyca nccne- 
AyeMbix napa 3 HTOB Ha H3ynaeMOH TeppHTOpHH. B HccJieAOBaHHax Gbijih hc- 
nojib30BaHbi MeTOAbi, aHajiorHHHbie paHee onyGjiHKOBaHHbiM (Simakova et al., 
2008). 

MAeHTHHHbie Mcp/JHK nocjieAOBaTejibHOcra Gbijih nojiyneHbi jxnn Tpex H30- 
jiatob MHKpocnopHAHH H3 jihhhhok KOMapoB Ochlerotatus cantans h Oc. catap- 
hylla h KonenoA Acanthocyclops venustus. H3yneHHe yjibTpacTpyKTypbi Menoc- 
nop MHKpocnopHAHH KOMapoB noKa3ajio, hto 3to paHee onncaHHbin bha 
Amblyospora rugosa Simakova, Pankova, 2005. nojiyneHHbie pe3yjibTaTbi no- 
Ka3biBaioT, hto MHKpocnopHAHH Amblyospora rugosa HcnoJib3yiOT b KanecTBe 
ocHOBHbix xo3aeB KOMapoB Ochlerotatus cantans h Oc. cataphylla , a b KanecTBe 
npOMe^cyTOHHbix MoryT HcnoJib30BaTb KonenoA Acanthocyclops venustus 
(cm. pHcyHOK; cm. TaGnnuy). 

Poa Trichoctosporea h ABa ero BHAa (Trichoctosporea pygopellita Larsson, 
1994 h T. colorata Simakova, Pankova, 2004) Gbijih onncaHbi Ha ocHOBaHHH 
yHHKanbHbix ocoGeHHOCTen yjibTpacTpyKTypbi Menocnop H3 )KHpoBoro Tena 
JIHHHHOK KpOBOCOCyiAHX KOMapOB, B TO BpeMfl KaK HCH3HeHHbIH UHKJI H nyTH 
nepeAann ocTaBajincb HeH3BecTHbiMH (Larsson, 1994; CnMaKOBa, llaHKOBa, 
2004). Poa Gbiji OTHeceH k ceMencTBy Thelohaniidae, ajih KOToporo TpnMopcJ)- 
Hbie UHKJIbl pa3BHTH5I He OnHCaHbl. OHJIOreHeTHHeCKHH aHaJIH3, npOBCACHHblH 
HaMH, noKa3aji, hto poA Trichoctosporea nonaAaeT b OAHy KJiaAy c Amblyospo¬ 
ra (cm. pHCyHOK). OAHaKO OH HMeeT p^A MOp(f)OJIOrHHeCKHX OTJIHHHH, n03B0JI5I- 
lOIAHX paCCMaTpHBaTb ero KaK OTACJIbHblH pOA. Mop(f)OJIOrHfl CTaAHH pa3BHTH51 
T. pygopellita h T. colorata noAoGHa npeACTaBHTejiflM poAa Amblyospora . 
MeporoHajibHbie CTaAHH AHnjioKapHOTHnecKHe. CnopoHTbi npeTepneBaioT 
MenoTHnecKoe AeJieHne, b pe3yjibTaTe KOToporo b cnopo(J)opHOM ny3bipbKe 06- 
pa3yeTc« 8 cnopoGjiacTOB h 3aTeM 8 OAHOflAepHbix cnop. ^ejieHHe cnopoHTa 
po3eTKOBHAHoe. Ho Menocnpbi hmciot pflA xapaKTepHbix Mop^ojiorHnecKHx 
otjihhhh: 3pejibie cnopbi OBanbHbie; oGojiOHKa cnop TOJiCTaa, BOJiHHCTaa 3K30- 
cnopa HMeeT (JmGpHJiJiflpHbie BbipocTbi b bhac «xboctob». nojiapomiacT AByx- 
HacTHbiH (njiacTHHHaTbiH, Be3HKyji«pHbin), nojiapHaa TpyGKa aHH30(|)HJiHpHa«. 
Cnopo(J)opHbiH ny3bipeK 3anojiHeH ceKpeTOM (JmGpHJuiflpHOH CTpyKTypbi, 
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OnuoreHeTHHecKHe apeBa, aeMOHCTpHpyiomHe poacTBo Amblyospora rugosa h Trichoctosporea py¬ 
gopellita C 10 6jlH3KOpOflCTBeHHI>IMH TaKCOHaMH MHKpOCTIOpHflHH — napa3HTOB KpOBOCOCyiUHX KO- 
MapoB Ha ocHOBe nocjie^oBaTeJitHocTeH McpflHK. B KaqecTBe ayTrpynn HcnoJit3yiOTCs npejtcTaBH- 
TeJiH flByx OTflaJieHHO-pOflCTBeHHtix poflOB Anncaliia algerae h Vavraia culicis. 

a — 0£H0 M3 flByx ApCB nOCTpOCHO Ha OCHOBC MCTOfla MaKCMMaJlbHOH 3KOHOMHH C HCn0Jlb30BaHHCM HCpapXHHC- 
cKoro Mdo^a PAUP; 6 — 6yTCTpcn-aHajiH3 ocHosaH Ha mctoac CBH3biBaHHH OjiHwaHuiHx coccach (NJ) 

(1000 noBTopos). 

Phylogenetic trees showing the relationships of Amblyospora rugosa and Trichoctosporea pygopelli¬ 
ta to 10 closely related mosquito-parasitic microsporidian taxa based on small subunit rDNA sequen¬ 
ce data. Microsporidian outgroups included two distally related genera from mosquitoes, Anncaliia 

algerae and Vavraia culicis. 
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HMeWlUHM CBfl3b C «XBOCTaMH», OTXOflflLUHMH OT OOOJIOHCK CIIOpOHTOB, CIIO- 

po6nacTOB h cnop (Larsson, 1994; CHMaKOBa, IlaHKOBa, 2004). 

Pe3ynbTaTbi ceKBCHHpoBamM Mcp^HK noKa3anH, hto 2 H30HHTa H3 jihhh- 
hok KOMapoB Ochlerotatus cyprius a Oc. excrucians h ouhh h30jiht H3 pamcoB 
Acanthocyclops reductus, coOpamibie Ha TeppHTopHH Ch6hph, hbjihiotch oa- 
hhm bh;iom MHKpocnopnflHH (cm. pHcyHOK; cm. TaOnHijy). no yubTpacTpyKType 
CTaflHH pa 3 BHTHfl h Meiiocnop H30Ji«Tbi H3 KOMapoB Ochlerotatus cyprius h Oc. 
excrucians — MHKpocnopHflHH Trichoctosporea pygopellita. CornacHO nouy- 
MCHHbiM jaHHbiM, mm mo^kcm npeflnojioHCHTb, hto MHKpocnopHflHH T. pygopel¬ 
lita HMeiOT CHO)KHbIH UHKH pa3BHTHfl, BKJHOHaiOmHH Koneno.ii B KaHCCTBe npo- 
MexcyTOHHbix xo 3 hcb. B cbok) OHcpc^b npeflCTaBHTenH poaa Trichoctosporea 
flOiDKHbi SbiTb OTHeceHbi k ceM. Amblyosporidae. 
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Xo3«eBa w HOMepa GenBank nocJieAoeaTejibHocTeH 
MCpflHK MHKpOCnOpH^HH 

Hosts and GenBank numbers of the small subunit rDNA sequences 
of the microsporidia Amblyspora rugosa and Trichoctosporea pygopellita 
obtained in the phylogenetic analysis 


MHKpOCnOpH/lHH 

XtmeBa 

GenBank JV« 

Amblyospora rugosa 

Ochlerotatus cataphylla 

HM594264 


Ochlerotatus cantans 

HM594265 


Acanthocyclops venustus 

HM94266 

Trichoctosporea pygopellita 

Ochlerotatus cyprius 

HM94267 


Ochlerotatus excrucians 

HM94268 


Acanthocyclops reductus 

HM94269 


TaKHM o6pa30M, ocHOBbiBaacb Ha AaHHbix cexBeHHpOBaHHfl reHOB McpJ^HK 
MHKpOCnopH^HH H3 KOMapOB H XOnenOA, a TaK^Ce Ha MHOrOHHCJieHHbIX 3XOJIO- 
THHeCKHX HaGjIIOAeHHHX, MO)KHO 3aXJIK)qHTb, HTO Ha TeppHTOpHH CnGnpn MHX- 
pocnopH^HH poaob Amblyospora h Trichoctosporea hmciot cjio>XHbie TpnMop- 

4)Hbie UHKJIbl pa3BHTHH, T^e OCHOBHbIMH X03fleBaMH HBJHHOTCH MOHOBOJIbTHH- 
Hbie KOMapbi poAa Ochlerotatus h noTeHunajibHbiMH npoMe>xyTOHHbiMH 
xo3aeBaMH — Koneno^bi poAa Acanthocyclops. )KH3HeHHbiH ijhxji napa3HTOB 
conpa>xeH c cfjeHOJiorneH xo3aeB. MHxpocnopnAHH 3HMyioT Ha paHHHX eraAnax 
(MepoHTbi) b xonenoAax h b 3apa>xeHHbix anijax KOMapoB. B Bbime/jiimx h3 
AHanay3bi xonenoAax b cepeAHHe—xoHije anpejia napa3HT HannHaeT 6biCTpo 
pa3BHBaTbCH b HHHHHKax h/hjih reMOijejie, AOCTnraa 3pe;ioro coctohhhh h npn- 
bo Afl k rnGejin panxoB b xoHije anpejia—Hanajie Man. B oto BpeMfl HaGmoAaeT- 
ca caMan Bbicoxaa 3KCTeHCHBHOCTb 3apa>xeHHfl npnpoAHbix nonyjnnuHH 
HH3UIHX paK006pa3HbIX KaK BO BpeMeHHbIX, Tax H B nOCTOHHHbIX BO^OeMaX 

(ao 2.5 %). B pe3yjibTaTe b boaocm BbiCBoGo^aioTCH OAHOflAepHbie cnopbi, 

HHBa3HOHHbie ^JIH JIHHHHOK KOMapOB. 

B 3T0 >Ke BpeMH BOAOeMbI 3acejIHK)TCH JTHHHHKaMH MOHOBOJIbTHHHbIX KOMa- 
poB poaob Aedes h Ochlerotatus , KOTopbie 3apa>xaiOTCfl noeAaa CBe>KHe cnopbi 
H3 xonenoA- 3apa>xeHHbie jihhhhkh cnocoGHbi oxyxjiHBaTbca h AO>xnBaTb no 

B3pOCJIOrO COCTOflHHfl. B HHX MHXpOCnOpHAHH OCyiljeCTBJIfllOT IJHXJI TpaHCOBB- 
pHanbHon nepe^ann. 3apa>xeHHbie caMKH OTKJia^biBaioT HHtfmunpoBaHHbie 
MHua b pa3JiHHHbie BOAoeMbi. Tax nponcxoAHT pacnpocTpaHeHHe HH^exunn no 
TeppnTopnn CnGnpn, o neM CBH^eTenbCTByeT Haxo>XAeHne 3apa>xeHHbix oahh- 
MH H TeMH >xe BHAaMH MHXpOCnOpHAHH XOMapOB H HX npOMOXyTOHHblX X03ACB 
b TeppnTopnajibHo OTAaJieHHbix BOAoeMax. 

KpoMe Toro, napamiejibHO b BeceHHnn nepnoA b BOAoeMax nponcxoAHT 
pa3BHTne MHXpocnopHAHH b JiHHHHxax, 3apa>xeHHbix TpaHCOBapnajibHO npeAbi- 
Aymen bcchoh. fIapa3HTbi pa3BHBaioTCfl b xneTxax >xnpoBoro Tejia: nocjie Me- 
poroHHH nponcxoAHT MeH03, 3aTeM b pe3ynbTaTe cnoporoHnn o6pa3yiOTCH ox- 
TOMenocnopbi. Taxne jihhhhxh He cnoco6m>i oxyxjiHBaTbca. Ohh nornGaiOT Ha 
cTaAHH 4-ro B03pacTa, xorAa b BOAoeMax nponcxoAHT MaccoBoe oxyxjiHBaHHe 
h BbiJieT 3AopoBbix HMaro (xoHeu Man—Hanano hiohh). B oto BpeMH noxa3a- 
Tejin 3apa>xeHHOCTH jihhhhox MaxcHManbHbi (2—6.5 %). Menocnopbi HHBa- 
3 hohhm nun paxoo6pa3Hbix, nncjieHHOCTb xoTopbix b otot nepnoA GbiBaeT 
3HanHTejibHOH. B AaJibHenmeM BpeMeHHbie BOAoeMbi HannHaioT nepecbixaTb, 
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h 3apa>KeHHbie Koneno^bi yxo^HT b ^Hanay3y c paHHHMH CTa^HHMH pa3BHTHH 
napa3HTa cjie^yiomero BeceHHero ce30Ha. Mbi He o6Hapy>KHJiH panKOB c hb- 
HblMH npH3HaKaMH MHKpOCnopH^HOaa B n03£He-JieTHHH H OCeHHHH nepHO^BI 
bo Bcex ranax bo^ocmob. BepoHTHO, b 3apa>xeHHbix Koneno^ax MHKpocnopH- 
Jl hh npHOCTaHaBJiHBaiOT CBoe pa3BHTHe jio Bbixo^a xo3aeB H3 ^Hanay3bi b cne- 
AyiomHH ce30H. 
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IDENTIFICATION OF MOSQUITO-PARASITIC MICROSPORIDIA, 
AMBLYOSPORA RUGOSA AND TRICHOCTOSPOREA PYGOPELLITA 
(MICROSPORIDIA: AMBLYSPORIDAE), FROM ACANTHOCYCLOPS 
VENUSTUS AND ACANTHOCYCLOPS REDUCTUS (COPEPODA: 

CYCLOPIDAE), BASED ON SMALL SUBUNIT rDNA ANALYSIS 

A. V. Simakova, V. V. Lukiantsev, C. R. Vossbrinck, T. G. Andreadis 

Key words : Microsporidia, intermediate hosts, life cycles, blood-sucking mosquitoes, co- 
pepods, Amblyospora , Trichoctosporea. 

SUMMARY 

Identical small subunit rDNA sequences were obtained for microsporidia Amblyospora 
rugosa from blood-sucking mosquitoes larvae Ochlerotatus cantans , O. cataphylla and co- 
pepods Acanthocyclops venustus, as well as for Trichoctosporea pygopellita from^ mosqui¬ 
toes larvae Ochlerotatus cyprius , O. excrucians and copepods Acanthocyclops reductus. 
The data on molecular phylogeny and ecological researches show that in Siberia mosqui¬ 
to-parasitic microsporidia of the genera Amblyospora and Trichoctosporea have complex 
life cycle involving likely intermediate hosts, Acanthocyclops copepods. Life cycle of pa¬ 
rasites is synchronized with phenology of their hosts. The phylogenetic analyses shows, 
that genus Trichoctosporea should be transferred from the family Thelohaniidae to the fa¬ 
mily Amblyosporidae. 
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